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(54) Needleless valve for use in intravenous infusion 

(57) An IV component (302) has at least one open- 
ing and a valve (31 6) associated with the opening. The 
valve (31 6) is normally closed to prevent fluid commu- 
nication through the opening. A needleless connector 
(324) can be engaged with a male element (31 8) of the 
valve (316) to open the valve (316) and thereby estab- 
lish a passageway for fluid communication through the 
opening. 
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Description 
Related Applications 

[0001 ] The present application claims priority from the 
following co-pending U.S.A. patent application: Serial 
No. 08/123,632 for an invention entitled "Liquid Medica- 
ment Bag With Needleless Connector Fitting Using Boat 
Assembly" filed September 16, 1993, incorporated 
herein by reference. 

Field off the Invention 

[0002] The present invention relates generally to in- 
travenous liquid medicament infusion equipment, and 
more particularly to needleless valves for use therein. 

Background off the Invention 

[0003] One of the most widely used methods of med- 
ical therapy is the intravenous (IV) infusion of medica- 
ments and/or nutrients into the bloodstream of a patient. 
Commonly, syringes or IV containers, such as bags, 
having at least one opening are used to hold the fluid to 
be infused. Many IV containers can have more than a 
single opening, to establish both a pathway for extract- 
ing fluid from the container and a pathway for injecting 
fluid into the container. The openings can be formed in 
the bottom seam of the container or in the side of the 
container, and the openings are blocked by membranes. 
[0004] Ordinarily, to establish fluid flow through the 
opening the membrane is pierced by inserting a so- 
called IV spike into the opening. The spike is usually 
connected to a transparent drip chamber for visually ver- 
ifying fluid flow and flow rate from the container (e.g., a 
bag), and the drip chamber in turn is connected to an IV 
line to the patient. Alternatively, a resealable membrane 
can cover one of the openings, and the resealable mem : 
brane can be punctured by the needle of a syringe to 
inject additional fluid from the syringe into the bag. 
[0005] It has become apparent, however, that the use 
of "sharps" such as needles and spikes raises the pos- 
sibility that a health care worker could inadvertently 
puncture the container/bag or himself with the needle or 
spike, and thus increase the risk of transmitting tragic 
diseases such as AIDS. Thus, the use of needles and 
other "sharps" should be avoided whenever possible in 
the health care environment. 

[0006] Further, even though a spike may not neces- 
sarily be considered a "sharp" under all circumstances, 
the existing membrane arrangements requiring the use 
of a spike do not permit removal of the spike from the 
container (bag) until the contents of the bag are com- 
pletely exhausted. This is because the hole a spike 
makes in a membrane is typically too large to permit the 
membrane to reseal. Thus, once inserted, a spike is not 
usually removed from an IV bag until the bag is empty, 
which can understandably limit use of the bag and its 



contents. 

[0007] Accordingly, it is an object of the present inven- 
tion to provide a needleless valve for use with IV com- 
ponents. Another object of the present invention is to 
5 provide a spikeless/needleless valve in combination 
with various IV components and configurations. Yet an- 
other object of the present invention is to provide a 
spikeless/needleless IV valve that is easy to use and 
cost-effective to manufacture. 

10 

Summary off the Invention 

[0008] A device for holding liquid medicament in- 
cludes an IV component having an opening formed 

is' therein. A valve including a valve body is operably en- 
gaged with the opening, and the valve has a first posi- 
tion, wherein a passageway for fluid communication is 
established through the opening, and a second position, 
wherein fluid communication through the opening is not 

20 permitted. In accordance with the present invention, the 
valve includes a male valve element haying a skirt dis- 
posed within the valve body and an engagement surface 
extending outwardly beyond the valve body for contact- 
ing a spikeless/needleless connector to cause the valve 

25 element to reciprocate relative to the IV component. The 
valve is biased to the second position and is engageable 
with the spikeless/needleless connector to establish the 
first position of the valve. 

[0009] Preferably, the IV component is a component 

30 selected from the group of components consisting of: IV 
containers and bags, syringes, spikes, fluid lines, drip 
chambers, connector fittings, filters, Burette chambers, 
stopcocks, and multiport valves. 
[0010] In another aspect of the present invention, a 

35 valve includes a hollow body defining a fluid passage- 
way therethrough, and a resilient valve disc is positioned 
in the fluid passageway. The disc is biased to a closed 
configuration, wherein the disc blocks fluid flow through 
the fluid passageway, and the disc is movable to an 

40 open configuration, wherein fluid flow is permitted 
through the fluid passageway. Further, the valve in- 
cludes a male valve element which is formed with a skirt 
and an engagement surface extending outwardly from 
the fluid passageway for contacting a spikeless/needle- 

45 less connector. The spikeless/needleless connector can 
be advanced against the valve element to urge the valve 
element against the valve disc and thereby move the 
valve disc to the open configuration. 
[001 1] These and other aspects of the present inven- 

50 tion can best be appreciated in reference to the accom- 
panying drawings in which like numerals refer to like 
parts, and in which: 

Brief Description off the Drawings 

55 

[0012] 

Figure 1 is a perspective view of the IV bag of the 
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present invention, shown in one intended environ- 
ment; 

Figure 1 A is a perspective view of a glass vial with 
reflex valve; 

Figure 2A is a cross-sectional view of one of the s 
valves of the IV bag, as seen along the line 2-2 in 
Figure 1 , with the valve in the closed position; 
Figure 2B is a cross-sectional view of one of the 
valves of the IV bag, as would be seen along the 
line 2-2 in Figure 1 , with the valve in the open posi- w 
tion; 

Figure 3 is an exploded view of the valve shown in 
Figure 2A, with portions of the tamper-proof cap 
broken away, or shown in phantom for clarity; 
Figure 4A is a cross-sectional view of another one '5 
of the valves of the IV bag, as seen along the line 
2-2 in Figure 1 , with the valve in the closed position; 
Figure 4B is a cross-sectional view as would seen 
along the line 2-2 in Figure 1 , with the valve in the 
open position; 20 
Figure 5 is a perspective view of a liquid medica- 
ment bag having a male and a female reflex valve, 
with portions of the bag broken away; 
Figure 6 is a cross-sectional view of the liquid med- 
icament bag of the present invention , as seen along 25 
the line 6-6 in Figure 5; 

Figure 7 is a cross-sectional view of the liquid med- 
icament bag of the present invention, as seen along 
the line 7-7 in Figure 5, with the valve in the closed 
configuration; 30 
Figure 8 is a cross-sectional view of the liquid med- 
icament bag of the present invention, as would be 
seen along the line 7-7 in Figure 5, with a female 
luer fitting shown in phantom engaging the valve, 
with the valve in the open configuration; 35 
Figure 9 is a perspective view of an alternate em- 
bodiment of the valve assembly for the liquid med- 
icament bag of the present invention; 
Figure 1 0 is a perspective view of another alternate 
embodiment of the liquid medicament bag of the *o 
present invention, with the tamper-resistant caps 
shown in an exploded relationship with their respec- 
tive valves; . 

Figure 1 1 is an exploded cross-sectional view of yet 
another alternate embodiment of the liquid medica- 
ment bag of the present invention; 
Figure 1 2 is an exploded cross-sectional view of still 
another alternate embodiment of the liquid medica- 
ment bag of the present invention, with portions bro- 
ken away, showing a valve of the present invention so 
connected to a medicament bag by a luer fitting; 
Figure 1 3 is an exploded cross-sectional view of an- 
other alternate embodiment of the liquid medica- 
ment bag of the present invention, with portions bro- 
ken away, showing a valve of the present invention 55 
connected to a medicament bag by a tubular con- 
nector; 

Figure 14 is a cross-sectional view of a male reflux 



valve of the present invention shown disposed in a 
male Luer fitting, with portions broken away for clar- 
ity; 

Figure 15 Is a cross-sectional view of a male reflux 
valve disposed in a male Luer fitting which has been 
coaxially bonded to a female Luer fitting; 
Figure 16 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to an annular 
fitting; 

Figure 17 is a cross-sectional view of a male Luer 
fitting with male reflux valve in combination with a 
check valve; 

Figure 18 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to a barbed 
connector; 

Figure 1 9 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to a stepped 
connector; 

Figure 20 is an enlarged cross-sectional view show- 
ing a valve element of the present invention having 
an angled contact surface; 
Figure 21 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to a threaded 
connector; 

Figure 22 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to a D T n -site 
connector; 

Figure 23 is a cross-sectional view of a male Luer 
fitting with male reflux valve bonded to a n Y"-site 
connector; 

Figure 24 is an exploded cross-sectional view 
showing a male Luer fitting and male reflux valve 
and a female Luer fitting with female reflux valve in 
combination with two types of syringes; 
Figure 25 is an exploded partial cross-sectional 
view of various reflux valves in combination with a 
drip chamber and a Burette chamber; 
Figure 26 is a cross-sectional view of a male Luer 
fitting with male reflux valve and female Luer fitting 
with female reflux valve bonded to a Burette cham- 
ber; 

Figure 27 is a plan view of a plurality of Luer fittings 
with reflux valves operably engaged with a stop- 
cock; 

Figure 28 is an exploded plan view of various reflux 
valves in operable engagement with various types 
of spikes; 

Figure 29 is an exploded isometric view of a four- 
way valve with various associated components in- 
cluding Luer fittings with reflux valves; 
Figure 30 is an exploded isometric view of an in-line 
multiport valve assembly; 
Figure 31 is a cross-sectional view of a male reflux 
valve in operable engagement with a tapered 
adapter fitting; and 

Figure 32 is a cross-sectional view of a male reflux 
valve of the present invention in operable engage- 
ment with an enteral fitting. 
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Description of the Preferred Embodiment 

[0013] Referring initially to Figure 1, an intravenous 
(IV) infusion container, configured for purposes of dis- 
closure as a bag, is shown and generally designated 1 0. 5 
Preferably the bag 10 is made of a suitable inert, bio- 
compatible, flexible material, such as polyvinylchloride 
(PVC) or plex dr. It is to be understood, however, that 
the principles of the present invention can be applied to 
other types of IV fluid containers, such as semi-rigid con- * 0 
tainers (not shown), multi-layer bags for holding cell cul- 
ture (Figure 6), or glass bottles and vials (Figure 5). 
[0014] As shown in Figure 1 , the bag 10 holds a fluid 
12 to be infused into a patient 14 through IV line 16. It 
is to be understood that the IV line 1 6 may be operably *5 
engaged with respective devices, such as roller clamps 
(not shown) for selectively permitting fluid communica- 
tion through the IV line 16. 

[0015] Figure 1 shows that the IV line 1 6 is connected 
to a conventional drip chamber 20, and the drip chamber 20 
20 is in turn connected to a conventional spike 22. The 
spike 22 is engaged with a conventional port 24 of the 
bag 1 0. As shown in Figure 1 , the port 24 is essentially 
a tube that has a first end inserted into an opening in 
the IV bag 10 at the bottom seam 26 of the IV bag 10. 25 
The conventional port 24 has a membrane (not shown) 
positioned therein, and the spike 22 pierces the mem- 
brane to establish a path for fluid communication be- 
tween the spike and the interior of the IV bag. 
[0016] Still referring to Figure 1 , the bag 10 also has 30 
a spikeless/needleless port 28 that includes a tube 
which is inserted into an opening in the bottom seam 26 
of the bag 10 and then bonded by means well-known in 
the art (e.g., ultra-sonic welding, solvent bonding, heat 
staking, spin welding or rf sealing). Alternatively, the 35 
tube of the port 28 can be formed integrally with the IV 
bag 10, or the tube can be bonded internally to the bag 
10. 

[0017] Figure 1 further shows that the port 28 includes 
a valve 30 which is configured as a female luer fitting. *o 
A needleless syringe 32 can be operably engaged with 
the spikeless/needleless port 28. Preferably, the 
needleless syringe 32 has an end 34 configured as a 
male luer fitting, to facilitate engagement of the syringe 
32 with the spikeless/needleless port 28. The syringe 
32 can be used to inject additional fluid into the bag 1 0. 
Alternatively, a blunt spike (not shown) having an end 
configured as a male luer fitting can be engaged with 
the spikeless/needleless port 28 to establish a passage- 
way for fluid infusion from the bag 1 0 into an IV line (not so 
shown) and thence into the patient 14. 
[0018] While Figure 1 shows a spikeless/needleless 
port 28 and a conventional port 24, it is to be understood 
that additional spikeless/needleless ports (not shown) 
can be included in the bag 10. It is to be further under- 55 
stood that the conventional port 24 can be omitted from 
the bag 10, or additional conventional ports (not shown) 
included in the bag 1 0. In any case, the ports 24, 28 that 



extend from the bottom seam 26 of the bag 10 can be 
formed integrally with the bag 1 0 or attached to the bag 
10 by well-known means, e.g., by rf sealing, ultrasonic 
welding, heat staking, spin welding, or solvent bonding. 
[001 9] In addition to the ports 24, 28 that extend from 
the bottom seam 26 of the bag 10, Figure 1 shows that 
another port 36, colloquially known as a "belly button, B 
can be formed in a side surface 38 of the bag 1 0. Pref- 
erably, the belly button port 36 incudes an opening in 
the side surface 38 of the bag 1 0, and a valve 42 is dis- 
posed in the opening. A needleless syringe (not shown), 
e.g., a syringe having a male luer fitting in lieu of a sharp 
needle, can be engaged with the belly button port 36 to 
inject or extract fluid from the bag 1 0. 
[0020] Now referring to Figure 2A, the details of the 
spikeless/needleless port 28 can be seen. As shown, 
the spikeless/needleless port 28 includes a hollow tube 
44, and the valve 30 is positioned in the tube 44 to se- 
lectively prevent fluid communication through the tube 
44. The valve 30 includes a rigid, preferably plastic (e. 
g., PVC) valve body 46 that has a fluid inlet 48, a fluid 
outlet 50, and a fluid passageway 52 formed in the valve 
body 46 between the inlet 48 and outlet 50. The valve 
body 46 can be a unitary structure, or be made of two 
or more pieces that are bonded together, as shown. For 
example, the inlet 48 can be formed from a first piece 
49, the outlet 50 can be formed from a second piece 51 , 
and the two pieces can be bonded together by means 
well-known in the art, e.g., solvent bonding, ultrasonic 
sealing, or rf welding. 

[0021] In cross-reference to Figures 2 A and 3, the 
valve 30 also includes a flexible resilient plastic or silicon 
rubber disc 54 that is disposed in the fluid passageway 
52. Specifically, the periphery of the plastic disc 54 rests 
on a seating surface 56 of the valve body 46 to establish 
a fluid-tight seal between the disc 54 and seating sur- 
face 46. In other words, the valve disc 54 is biased to 
the closed configuration shown in Figure 2A. A support 
element 58 is formed in the fluid passageway 52 and 
extends across the fluid passageway 52. 
[0022] The support element 58 supports the disc 54 
in the center thereof. To this end, a slight depression 
may be formed in the center of the disc 54 to receive the 
support element 58 and thereby prevent side-to-side 
motion of the disc 54 relative to the support element 58. 
As shown, the support element 58 is shaped as a cylin- 
der, but it is to be understood that the support element 
58 can have other suitable shapes, e.g., the support el- 
ement 58 can have a triangular shape. 
[0023] Additionally, a retainer element 60 is formed on 
the valve body 46 and extends across the fluid passage- 
way 52. As shown, the retainer element 60 is positioned 
on the valve body 46 on the opposite side of the valve 
disc 54 from the support element 58. Accordingly, the 
retainer element 60 holds the center of the valve disc 
54 against the support element 58. 
[0024] Still referring to Figures 2A and 3, a rigid urging 
member 62 is shown slidably disposed in the fluid pas- 
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sageway 52 for reciprocal movement therein. As shown, 
the urging member 62 has an annular head 64 and a 
skirt 66 that depends from the head 64. As further 
shown, the skirt 66 includes a plurality of, preferably two, 
legs. The urging member 62 can be forced against the 
valve disc 54 by advancing an appropriate connector fit- 
ting (not shown), such as a male luer fitting, into the fluid 
passageway 52 and against the urging member 62. 
[0025] As shown in Figure 2B, when the urging mem- 
ber 62 is forced against the valve disc 54, the skirt 66 
of the urging member 62 contacts the surface of the disc 
54. This deforms the valve disc 54, causing the sealing 
surface of the disc 54 to be distanced from the seating 
surface 56 of the valve body 46, and thereby permitting 
fluid communication through the fluid passageway 52. 
Stated differently, a spikeless/needleless connector can 
be advanced into the fluid passageway 52 to force the 
urging member 62 against the valve disc 54 and deform 
the disc 54 into an open configuration. When the spike- 
less/needleless connector is retracted from the fluid 
passageway 52, the resiliency of the valve disc 54 caus- 
es the disc 54 to resume its normally closed configura- 
tion, shown in Figure 2A. 

[0026] Referring back to Figure 3, a tamper-resistant 
cap 84 can be engaged with the valve 30. In one pres- 
ently preferred embodiment, a skirt 85 of the cap brim 
84 has a plurality of resilient ratchet threads 86. The 
ratchet threads 86 are configured generally as right tri- 
angles, as shown, and permit rotation of the cap 84 in 
the clockwise direction relative to the valve 30 to thereby 
engage the cap 84 with the valve 30. The threads 86 do 
not, however, permit easy rotation of the cap 84 in the 
counter clockwise direction. The threads 86 ratchetably 
engage blades 87 that are formed on the first piece 49. 
It is to be understood that the cap 84 can engage any 
appropriate surface of the first piece 49 or other appro- 
priate surface of the valve 30. 

[0027] Figures 4 A and 4B show that the valve 42 is, 
in all essential respects, identical to the valve 30. Spe- 
cifically, the valve 42 has a valve body 68 forming a fluid 
passageway 70. A valve disc 72 is positioned in the fluid 
passageway 70 for selectively blocking fluid communi- 
cation therethrough. An urging member 74 is disposed 
in the fluid passageway 70 for reciprocal movement 
therein, and a spikeless/needleless connector (not 
shown) can be advanced into the fluid passageway 70 
against the urging member 74 to open the valve 42. 
[0028] Cylindrical or pyramidal protrusions 42a can 
be formed on the valve 42 for preventing a vacuum lock 
between the disc 1 1 8 and the first flange 40. Alternative- 
ly, grooves (not shown) could be formed in the valve 
body 68 for preventing a vacuum lock between the disc 
72 and the valve body 68. 

[0029] The valve 42 is attached, as by solvent bond- 
ing, spin welding, rf welding, or ultrasonic sealing, to the 
side 38 of the bag 10. An opening 76 is formed in the 
side 38 of the bag 1 0, for establishing a pathway for fluid 
communication into and out of the bag 1 0. Alternatively, 



an opening (not shown) can be formed in the top or bot- 
tom seam of the bag 10, and additional openings (not 
shown) can be formed in the bag 1 0. 
[0030] The opening 76 can be formed in the side 38 

5 of the bag 1 0 during manufacture of the bag 10 by cut- 
ting out a portion of the bag 10. More preferably, a die 
cut is made in the side 38 of the bag 10 in a partially 
circular pattern to form a flap 78. The flap 78 remains 
attached to the bag 10 by an uncut nick 80, and a pro- 

10 trusion 82 is formed on the valve 42 for urging against 
the flap 78 to unblock the opening 76 when the valve 42 
is attached to the bag 1 0. Thereby, the flap 78 does not 
prevent fluid flow through the opening 76, once the valve 
42 is in place, and the flap 78 does not become detached 

15 from the bag 10. This ensures that the flap 78 will not 
enter the fluid in the bag 1 0 and thus will not foul any of 
the IV components discussed above. Alternatively, the 
flap 78 can be separated from the bag 10 during man- 
ufacturing, and the protrusion 82 omitted from the valve 

20 42. 

[0031] Specifically, to disengage the cap 84 from the 
valve 30, sufficient torque must be imparted to the cap 
84 to strip to ratchet threads 86. Consequently, once the 
cap 84 has been removed from the valve 30, it cannot 

25 be re-engaged with the valve 30. Thus, a missing or 
stripped cap 84 indicates that the cap 84 has been tam- 
pered with. It is to be understood that if desired, a new 
cap (not shown) that is in all essential respects identical 
to the cap 84 can be engaged with the valve 30, although 

30 the new cap can be a different color than the cap 84. 
[0032] In the operation of the bag 10, reference is 
made to Figure 1 . With the bag 1 0 initially full of fluid to 
be infused into the patient 14, the valves 30, 42 are 
closed to prevent fluid flow through the ports 28, 36. In 

35 other words, the valve discs 54, 72 are biased into their 
normally closed configurations. Also, the membrane 
within the conventional port 24 prevents fluid flow 
through the conventional port 24. 
[0033] A path for fluid communication can be estab- 

*o lished through any one of the ports 24, 28, 36 by ad- 
vancing an appropriate connector into the particular 
port. For example, fluid 12 from the bag 10 can be in- 
fused into the patient 14 by advancing a blunt spike (not 
shown) into the spikeless/needleless port 28. Alterna- 

45 tively, fluid can be added to or extracted from the bag 
10 by advancing the end 34 of the needleless syringe 
32 into the port 28 and operating the plunger of the sy- 
ringe 32 to inject fluid into the bag 10. 
[0034] More particularly, as described above, the 

50 needleless syringe 32 is sufficiently advanced into the 
spikeless/needleless port 28 (and the valve 30) to open 
the valve 30. Fluid 12 can then be injected into or ex- 
tracted from the IV bag 1 0 through the spikeless/needle- 
less port 28. 

55 [0035] Similarly, the conventional spike 22 can be ad- 
vanced into the conventional port 24 until the spike 22 
pierces the membrane within the port 24. This establish- 
es a path for fluid flow through the port 24, spike 22 and 
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IV line 16 into the patient 14. This fluid flow can be ef- 
fected by gravity drain or by engaging a peristaltic pump 
(not shown) with the IV line 1 8 and pumping fluid 1 2 into 
the patient 14. 

[0036] Further, fluid can be injected or extracted from 5 
the IV bag 1 0 by engaging a needleless syringe with the 
belly button port 36 and appropriately operating the 
plunger of the syringe. More specifically, using the belly 
button port 36 as an example, the connector portion of 
the syringe can be advanced into the valve 42 to open 
the valve 42, and the plunger of the syringe then manip- 
ulated as appropriate to infuse or extract fluid into the 
bag 10. The skilled artisan will appreciate that the belly 
button port 36 can be used as another site to piggy back 
a container using a Luer fitting. 
[0037] When it is no longer necessary to infuse fluid 
into the bag 1 0 through the spikeless/needleless port 
28, the needleless syringe 32 is simply retracted from 
the spikeless/needleless port 28. This causes the resil- 
ient valve disc 54 to resume its normally closed position 
to thereby block fluid flow through the spikeless/needle- 
less port 28. Also, after fluid has been infused or extract- 
ed as appropriate from the bag 1 0 through the belly but- 
ton port 36, the needleless syringe is simply retracted 
from the valve 42. This causes the resilient disc 72 to 
resume its normally closed configuration, thereby pre- 
venting fluid flow through the bellow button port 36. Fig- 
ure 1 A shows that a glass vial 200 can have a needle- 
less port 202. A valve 204 which is in all essential re- 
spects identical to the valve 30 can' be positioned in the 
port 202, to selectively establish a needleless connector 
through which fluid can pass into or out of the vial 200. 
[0038] Now referring to Figures 5-1 1 , several embod- 
iments of liquid medicament bags in accordance with 
the present invention are shown. Figure 5 shows that a 
liquid medicament bag 300 has a first multi-laminate 
side 302, a second multi-laminate side 304, and a seam 
306 that is established at the juncture of the sides 302, 
304. Thus, the sides 302, 304 with seam 306 establish 
a container of the type well-known in the art for holding, 
e.g., liquid medicament, cell culture, and other biotech 
fluids. The skilled artisan will accordingly appreciate that 
the material and thickness of the laminated layers are 
selected for strength, puncture resistance, gas perme- 
ability, and compatibility with the fluid contained in the 
bag 300. For example, Figure 6 shows that the side 302 
has two layers 302a, 302b. It is to be appreciated that 
the side 302 can have additional layers', if desired. 
[0039] A rigid plastic valve assembly 308 is fixedly po- 
sitioned on the seam 306 during manufacture by means 
well-known in the art, e.g., by rf sealing, spin welding, 
or ultrasonic welding, and the sides 302, 304 of the bag 
300 are likewise connected, as indicated by a bond line 
303. The assembly 308 in the perspective view shown 
has a catenary shape when looked at from above. 
[0040] Figures 6 and 7 show that the valve assembly 
308 is n H"-shaped in transverse cross-section, and has 
first and second openings 310, 312 which are estab- 



10 

lished by flanges 310a, 310b. As shown, the flanges 
310a, 310b are bonded to the sides 304, 302, respec- 
tively, of the bag 300. A first reflex valve 314 is posi- 
tioned in the first opening 310 and a second reflex valve 
316 is positioned in the second opening 312. 
[0041] The first valve 314 is in all essential respects 
identical in construction to the valve 30 disclosed above, 
except that the first valve 314 has grooves 315 formed 
in place of the protrusions 42a shown in Figures 2A and 
2B. It is to be understood that the grooves 31 5 fulfill the 
same function as the protrusions 42a, i.e., the grooves 

315 prevent a vacuum lock from being established be- 
tween a valve disc 317 and a valve body 319. 
[0042] As shown best in Figure 7, the second valve 

31 6 also is identical to the valve 30, except that the sec- 
ond valve 316 has a male valve element 31 8. More par- 
ticularly, the male valve element 318 has a cylindrical 
skirt 320 and a contact surface, preferably a disc- 
shaped head 322 which extends radially outwardly from 
the skirt 320. Alternatively, the valve element 318 can 
have a non-rounded shape. 

[0043] As shown, the second valve 31 6 is configured 
as a male luer fitting. Consequently, a female luer fitting 
324 (Figure 8) can be engaged with the valve 31 6 such 
that a tapered inner surface 326 of the female luer fitting 
324 urges against the head 322 to move the second 
valve 316 to the open configuration. 
[0044] While Figures 6 and 7 show a valve assembly 
308 having two valves 314, 31 6 positioned therein, it is 
to be understood that the assembly 308 can have one 
or more openings, and that one or more of the openings 
can have a piercable membrane positioned therein, if 
desired. It is to be further understood that the male valve 
316 can be used in place of the valves previously dis- 
closed, e.g., the male valve 31 6 can be used in place of 
the valve 30 shown in Figures 2A and 2B. 
[0045] Figure 9 shows that a valve assembly, gener- 
ally designated 330, can have a configuration familiarly 
referred to as a "wedge 0 configuration. Specifically, in 
the view shown in Figure 9, two engagement flanges 
336, 338 depend downwardly from a bottom surface 340 
of the assembly 330. It is to be understood that in ac- 
cordance with the present invention, the flanges 336, 
338 are positioned between the sides of a liquid medi- 
cament bag, i.e., in the seam of the bag, and are con- 
nected thereto by means well-known in the art. Like the 
valve assembly 308 shown in Figures 5-8, the valve as- 
sembly 330 has two or more reflex valves 342, 344 dis- 
posed in respective openings formed by the assembly 
330. 

[0046] Figure 10 shows that a valve assembly 346 
has a gently curved bottom surface 348 for conforming 
to a bag 350. The assembly 346 is and attached to the 
bag 350 by means well-known in the art, e.g., solvent 
bonding, rf sealing, heat staking, or ultrasonic welding. 
Like the assemblies 308, 330 shown in Figures 5-9, the 
assembly 346 shown in Figure 10 has two or more 
valves 352, 354. Also, each valve 352, 354 can have a 
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respective tamper-resistant cap 356, 358 which is con- 
figured to engage a luer fitting. The caps 356, 358 can 
have a well-known configuration for resisting tampering, 
e.g., the caps 356, 358 can have plastic ratchet threads 
which strip during removal of the cap 356, 358 from its 
associated valve 352, 354. 

[0047] Figure 11 shows a valve assembly, generally 
designated 360, which has a so-called boat shape, and 
is accordingly referred to in the art familiarly as a "boat". 
The assembly 360 also has two openings 362, 364 and 
two valves 366, 368 respectively positioned in the open- 
ings 362, 364. The valves 366, 368 can be female or 
male valves. In the embodiment shown, the valve 366 
is a male valve configured like the valve 31 6 shown in 
Figures 7 and 8, while the valve 368 is a female valve 
configured like the valve 30 shown in Figures 2A and 2B. 
[0048] As can be appreciated in reference to Figure 
11, the assembly 360 has a hull surface 370 which is 
generally shaped like the gently rounded hull of a boat, 
and which consequently can be positioned between the 
juncture of two sides of a bag 372, and then attached to 
the bag by means well-known in the art. In other words, 
the hull surface 370 of the assembly 360 can be posi- 
tioned in the seam of a liquid medicament bag. 
[0049] In addition to the openings discussed above, 
the assemblies 308, 330, 360 can have additional open- 
ings (not shown) which can be blocked by respective 
reflex valves or by pierceable membranes. 
[0050] Figures 12 and 13 show multi-layer medica- 
ment bags having multiple individual tubular connectors 
for receiving associated valves. More specifically, Fig- 
ure 12 shows a bag 360 which has a first tubular con- 
nector 362 and a second tubular connector 364. The first 
tubular connector 362 includes a hollow cylindrical tube 
366 which is bonded to the bag 360 by means well- 
known in the art. 

[0051] A hollow male luer connector 368 is closely re- 
ceived in the tube 366, and a female luer fitting 372 can 
be engaged with the male luer connector 368. A valve 
370 which is in all essential respects identical to the 
valve 31 6 shown in Figure 7 is bonded to the female luer 
fitting 372.- 

[0052] Likewise, the second tubular connector 364 in- 
cludes a hollow cylindrical tube 374 which is bonded to 
the bag 360 by means well-known in the art. A hollow 
female luer connector 376 is closely received in the tube 
374, and a male luer fitting 378 can be engaged with the 
female luer connector 376. A valve 380 which is in all 
essential respects identical to the valve 314 shown in 
Figure 6 is bonded to the male luer fitting 378. IV lines 
or other components, e.g., spikes and drip chambers 
(not shown) having luer fittings can be engaged with the 
valves 370, 380 to selectively establish fluid flow 
through the connectors 362, 364 in accordance with the 
principles set forth above. 

[0053] Figure 1 3 shows that a multi-layer medicament 
bag 382 has a plurality of resilient plastic tubular con- 
nectors 384, 386. The connector 384 can closely re- 



ceive a valve 388 which is in all essential respects iden- 
tical to the valve 28 shown in Figures 2A and 2B. If de- 
sired, the valve 388 can be bonded to the connector 384. 
[0054] Figure 1 3 also shows that an intermediate con- 

5 nector tube 390 can be bonded to the connector 386, 
and a hollow Y-fitting 392 in turn bonded to the interme- 
diate connector tube 390. If desired, an extender tube 
393 can be connected to a first leg tube 392a of the Y- 
fitting 392, and a first luer bulkhead fitting can be ad- 

10 vanced into the extender tube 393. A second luer bulk- 
head fitting 396 can be advanced into a second leg tube 
392b of the Y-fitting 392 or extension tubes (not shown) 
that are connected to the second leg tube 392b. 
[0055] Each of the luer bulkhead fittings 394, 396 has 

15 respective ratchet rings 394a, 396a which are config- 
ured as shown for permitting the luer bulkhead fittings 
394, 396 to be advanced into their respective tubes 393, 
392b, and for preventing the luer bulkhead fittings 394, 
396 from being easily retracted from their respective 

20 tubes 393, 392b. If desired, the luer bulkhead fitting 394 
can also include a locking ring assembly, generally des- 
ignated 398, which includes a threaded body 400, a 
locking ring 402 threadably engaged with the body 400, 
and a backing ring 404. The luer bulkhead fittings 394, 

25 396 can advantageously be similar to any one of the luer 
bulkhead fittings made by Value Plastics, Inc. of Fort 
Collins, Colorado. 

[0056] A male reflex valve 406 which is in ail essential 
respects identical to the valve 316 shown in Figure 7 is 

30 bonded by means well-known in the art to the first bulk- 
head luer fitting 394. Likewise, a female reflex valve 408 
which is in all essential respects identical to the valve 
314 shown in Figure 6 is bonded by means well-known 
in the art to the second bulkhead luer fitting 396. IV lines 

35 or other components, e.g., spikes and drip chambers 
(not shown) having luer fittings can be engaged with the 
valves 388, 406, 408 to selectively establish fluid flow 
through the connectors 384 and Y-leg tubes 392a, 392b 
(and extension tubes thereof, e.g., the tube 393) in ac- 

40 cordance with the principles set forth above. 

[0057] Figure 14 shows a valve 450 which is a male 
reflux valve configured like the valve 31 6 shown in Fig- 
ure 7. Accordingly, the valve 450 includes a male Luer 
connector 452. In accordance with principles well known 

45 in the art, the male Luer connector 452 is formed with 
an outer frusto-conical wall 454 which tapers slightly ra- 
dially inwardly from a proximal end 456 to a distal end 
458 of the connector 452. 

[0058] As shown, the valve 450 is bonded to an intra- 
50 Venous (IV) component 460. It is to be understood that 
the valve 450 can be attached to the component 460 by 
means well known in the art, e.g., solvent bonding, RF 
sealing, heat staking, spin welding, or sonic welding. As 
will be more fully disclosed below, the IV component 460 
55 can be any IV component for which it is desired to se- 
lectively establish fluid communication into or out of. For 
example, the IV component 460 can be an IV container 
such as a bag, or a syringe, spike, fluid line, drip cham- 
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ber, connector fitting, filter, stopcock, Burette chamber, 
or adapter fitting. Consequently, the skilled artisan will 
appreciate that the valve 450 can be used in a large 
number of applications, including IV container devices 
and sets, enteral feeding, other biotechnology applica- 5 
tions, other medical applications including cardiovascu- 
lar, urology, anesthesiology and chemotherapy. 
[0059] Figure 1 5 shows a male reflux valve 462 which 
is bonded to a female Luer fitting 464. A fluid passage- 
way 466 is established by the valve 462 and the female 
Luer fitting 464, and fluid communication through the flu- 
id passageway 466,is selectively established by manip- 
ulating a male valve element 468 of the valve 462 as 
described previously. It is to be understood that the fe- 
male Luer fitting 464 can include a female reflux valve 
as described previously. 

[0060] Figure 1 6 shows a male reflux valve 470 which 
is bonded to a connector 472, and the connector 472 
has cylindrical walls 474, 476. The external walls 476 or 
the internal walls 474 of the connector 472 can in turn 
be bonded to another IV component. The reflux valve 
470 selectively establishes fluid flow through the fluid 
passageway which is established by the connector 472. 
[0061 ] Figure 1 7 shows a male reflux valve 478 which 
is bonded to a check valve 480, and the check valve 480 
is in turn bonded to an IV component 482. As shown, 
the male reflux valve includes a male valve element 484, 
a reflux disk 486, a support element 488 for supporting 
the reflux disk 486 in the center thereof, and a retainer 
element 490. The check valve 480 includes a check 
valve body 492 and a check valve disk 494. Also, a 
check valve support element 496 is provided for sup- 
porting the check valve disk 494 in the center thereof. It 
can be appreciated in reference to Figure 1 7 that the 
support element 488 functions as a retainer element for 
the check valve disk 494. 

[0062] It will be further appreciated that the check 
valve disk 494 permits fluid flow through a fluid passage- 
way 498 only in the direction indicated by the arrow 500 
and substantially prevents fluid flow in a direction oppo- 
site the arrow 500. This is true, regardless of whether the 
male valve element 484 has been urged into the reflux 
disk 486 to form the disk. Accordingly, the combination 
of structure shown in Figure 17 results in a modified 
check valve in which fluid flow only in the direction of 
the arrow 500 is permitted, only when the male valve 
element 484 is urged against the reflux disk 486. It is to 
be understood that in some applications, the male reflux 
valve 478 can be replaced by a female reflux valve (not 
shown). 

[0063] Figure 1 8 shows a male reflux valve 502 which 
is engaged with a barbed connector 504 that is formed 
with a plurality of frusto-conical shaped barbs 506, with 
the barbs being configured for securely engaging the lu- 
men of another IV component (not shown), such as an 
IV line. Other barb shapes may also be used. The male 
reflux valve 502, in accordance with the discussion 
above, selectively establishes fluid communication 
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through a cylindrical passageway 508 which is estab- 
lished by the barbed connector 504. 
[0064] Figure 1 9 shows a male reflux valve 51 0 which 
is connected to a stepped connector 512 having a plu- 
rality of steps 514, with the steps being configured for 
securely engaging the lumen of another IV component 
(not shown), such as an IV line. The reflux valve 510 
selectively establishes fluid flow through a cylindrical flu- 
id passageway 51 6 which is established by the stepped 
connector 51 2. It is to be understood that the connector 
51 2 can have a continuously tapered outer wall instead 
of the steps shown. 

[0065] Figure 20 shows a male reflux valve, generally 
designated 518, which includes a male valve element 
or female valve element 520 and a valve body 522. As 
shown, the valve element 520 includes a contact flange 
524 defining a flat contact surface 526 and a body sur- 
face 528 that is opposed to the contact surface 526. As 
shown in Figure 20, the body surface 528 defines an 
angle a relative to the contact surface 526. More spe- 
cifically, the body surface 528 defines an angle a relative 
to the contact surface 526 of between about 5° and 75°. 
[0066] Likewise, the valve body 522 is formed with an 
abutment surface 530 which is generally parallel to the 
body surface 528 of the contact flange 524. It is to be 
understood that the abutment surface 530 and body sur- 
face 528 interlock with each other to more securely hold 
the valve element 520 within the valve body 522. 
[0067] Figure 21 shows a male reflux valve 534 which 
is connected to a connector 536 for selectively estab- 

- lishing fluid flow through a cylindrical fluid passageway 
538 defined by the connector 536. As shown, the con- 
nector 536 has a tapered segment 540 and a threaded 
segment 542 for engaging a complementarily threaded 
IV component. 

[0068] Figure 22 shows a male reflux valve 544 which 
is disposed in a port 546 of a so-called "T n -site connector 
548. The T-site connector 548 defines a main fluid pas- 
sageway 550 and a secondary fluid passageway 552, 

- and the male reflux valve 544 can be manipulated as 
described above to selectively permit fluid communica- 
tion through the secondary fluid passageway 552 of the 
T-site connector 548. 

[0069] Figure 23 shows a male reflux valve 554 which 
is disposed in a port 556 of a so-called n Y°-site connec- 
tor 558. As shown, the Y-site connector 558 defines a 
main cylindrical fluid passageway 560 and a secondary 
fluid passageway 562. The valve 554 can be operated 
as disclosed above to selectively block fluid communi- 
cation through the secondary passageway 562 of the Y- 
site connector 558. 

[0070] Figure 24 is an exploded view of a male reflux 
valve, generally designated 564, and a female reflux 
valve, generally designated 566. As disclosed above, 
the male reflux valve 564 includes a valve body 568 
which is configured as a male Luer fitting, while the fe- 
male reflux valve 566 includes a valve body 570 gener- 
ally configured as a female Luer fitting. 
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[0071] Each of the valves 564, 566 includes its own 
disk, represented by the single disk 572 shown in Figure 
24. Either of the valves 564, 566 can be engaged in ei- 
ther one of the ports 574, 576 of respective syringes 
578, 580. The skilled artisan will appreciate in reference 5 
to Figure 24 that the syringe 578 is a shaft-style syringe 
and accordingly includes a shaft 582 connected to a 
proximal plunger 583. On the other hand, the syringe 
580 is a syringe of the style made by Smith and Nephew, 
and accordingly has no shaft connected to the plunger. 
In accordance with principles disclosed above, fluid 
communication through the ports 574, 576 of the syring- 
es 578, 580 can be selectively established by either one 
of the valves 564, 566. 

[0072] Figure 25 shows a plurality of valving arrange- 
ments which can be used to selectively block fluid com- 
munication through the ports of a drip chamber 584 and 
a Burette chamber 586. More specifically, the drip cham- 
ber 584 has a port 588 which is established by an out- 
wardly protruding cylindrical wall 590. The drip chamber 
584 further includes a cone or sock filter 592 which cov- 
ers an outlet port 594. It is to be understood that the filter 
592 can have other configurations known in the art, e. 
g. as shown in Figure 25. 

[0073] The inlet port 588 of the drip chamber 584 can 
receive one of a plurality of valves for selectively block- 
ing fluid communication through the port 588. More spe- 
cifically, a first male reflux valve 596 can have a bonding 
segment 598 which is bonded to the walls 590 of the 
inlet port 588. It is to be understood that the male reflux 
valve 596, like the other male reflux valves disclosed 
herein, is substantially identical in configuration to the 
reflux valve 316 shown in Figure 7. 
[0074] Alternatively, a first female reflux valve 600 
having an engagement segment 602 can be disposed 
in the inlet port 588 of the syringe 584, with the engage- 
ment segment 602 being bonded to the walls 590 of the 
inlet port 588. It is to be understood that the first female 
reflux valve 600 is substantially identical in configuration 
to the other female reflux valves previously described, 
e.g. the valve 30 shown in Figure 1 . Furthermore, a sec- 
ond female reflux valve 604 can be disposed in the port 
588 of the drip chamber 584 to selectively establish fluid 
communication through the inlet port 588. The second 
female reflux valve 604 may be configured differently 
than the first female valve 600, e.g. the second female 
valve 604 may be one of the IV valves made by Clavey 
or Halkey-Roberts. 

[0075] Still referring to Figure 25, the Burette chamber 
586 has a first inlet port 606 which is defined by an out- 
wardly protruding cylindrical wall 608. It can be appre- 
ciated in reference to Figure 25 that any one of the 
valves 596, 600, 604 may be disposed in the first inlet 
port 606 of the Burette chamber 586 to selectively block 
fluid communication therethrough in accordance with 
principles disclosed above. Furthermore, Figure 25 
shows that the Burette chamber 586 has second and 
third inlet ports 610, 612 and a fourth inlet port 614. As 



shown, the fourth inlet port 614 includes a support ele- 
ment 61 6, the function of which has been described pre- 
viously in relation to supporting a deformable valve disc 
of the present invention. 

[0076] Accordingly, the support element 61 6 supports 
a deformable resilient disk 61 8 which can be the disk of 
a male reflux valve 620 or a female reflux valve 622 un- 
der the principles disclosed previously. Thus, it will be 
understood that the fourth inlet port 614 of the Burette 
chamber 586 can be configured as a portion of the valve 
assembly for either one of the valves 620, 622. 
[0077] Now referring to Figure 26, a filter chamber, 
generally designated 624, has a first port 626, a second 
port 628, and a chamber 630 formed therebetween. As 
shown, the chamber 630 is catenary-shaped in cross- 
section. Also, a disk-shaped filter 632 is disposed in the 
catenary-shaped chamber 630. 
[0078] A reflux valve in accordance to the present in- 
vention can be disposed in either one or both of the ports 
626, 628. In the embodiment shown in Figure 26, a male 
reflux valve 634 is disposed in the second port 628, 
while a female reflex valve 636 is disposed in the first 
fluid port 626. In accordance with the principles of the 
present invention disclosed above, either one or both of 
the reflux valves 634, 636 may be operated to selective- 
ly establish fluid communication through its respective 
port 628, 626 and into the catenary-shaped chamber 
630. 

[0079] Figure 27 shows an IV stopcock, generally 
designated 638. In accordance with principles well 
known in the art, the stopcock 638 includes a central 
fluid passageway that is covered by a cover plate 640, 
and an operating hand wheel 642. Additionally, the stop- 
cock 638 can include at least two ports, and can include 
additional ports, in the embodiment shown in Figure 27, 
the stopcock 638 includes first, second and third ports 
644, 646, 648. A respective reflux valve is disposed in 
each one of the ports 644, 646, 648 to selectively es- 
tablish fluid communication through the port. More par- 
ticularly, a first female reflux valve 650 is disposed in the 
first port 644, a male reflux valve 652 is disposed in the 
second port 646, and a second female reflux valve 654 
is disposed in the third port 648. The first and second 
female reflux valves 650, 654 are in all essential re- 
spects identical in configuration to the reflux valve 30 
shown in Figure 1 , while the male reflux valve 652 is in 
all essential respects identical to the male reflux valve 
31 6 shown in Figure 7. It is to be further understood that 
one or more of the ports 644, 646, 648 may not include 
a reflux valve, and that for the embodiment shown in 
Figure 27, i.e. a stopcock 638 having three ports, one 
of the ports will contain a male reflux valve while the 
remaining ports will contain female reflux valves. 
[0080] Now referring to Figure 28, the skilled artisan 
will appreciate that the reflux valves of the present in- 
vention can be disposed in various types of spikes for 
selectively establishing fluid communication through the 
spikes. More particularly, a first female reflux valve 656 
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can be disposed in an outlet port 658 of a nonvented 
spike 660. Also, the first female reflux valve 656 can be 
disposed in the outlet port 662 of a first vented spike 
664. Moreover, the first female reflux valve 656 can be 
disposed in an outlet port 666 of a second type of vented 5 
spike 668. In accordance with the present invention, the 
first female reflux valve 656 is configured substantially 
identically to the reflux valve 30 shown in Figure 1 and 
can be fixedly engaged in any one of the spikes 660, 
664, 668 by means well known in the art disclosed 
above. 

[0081] Furthermore, a male reflux valve 670 which is 
in all essential respects identical in configuration to the 
reflux valve 31 6 shown in Figure 7 can be engaged with 
any one of the outlet ports 658, 662, 666 of the respec- 
tive spikes 660, 664, 668. Additionally, a second female 
reflux valve 672 can be engaged with any one of the 
ports 658, 662, 666 of the respective spikes 660, 664, 
668. As intended by the present invention, the second 
female reflux valve 672 is substantially identical to the 
female reflux valve 604 shown in Figure 25. 
[0082] Now referring to Figure 29, a novel multiport IV 
valve of the present invention, generally designated 
674, can be seen. As shown, the multiport valve 674 
includes a first port 676 which is generally cylindrically 
shaped, and a second port 678 which is also generally 
cylindrically shaped and is configured as a female Luer 
fitting. As can be appreciated in reference to Figure 29, 
the first and second ports 676, 678 are coaxial and es- 
tablish a main fluid passageway therebetween. A first 
male Luer valve 680 is fixedly engaged with the first port 
676 for selectively blocking fluid communication there- 
through. 

[0083] Figure 29 additionally shows that the multiport 
valve 674 includes third, fourth, fifth and sixth ports 682, 
684, 686, 688, all of which are generally cylindrically 
shaped. As shown, the third and fifth ports 682, 686 are 
coaxial with each other. Likewise, the fourth and sixth 
ports 684, 688 are coaxial with each other. Each of the 
third through sixth ports 682, 684, 686, 688 defines a 
respective fluid pathway, and fluid communication 
through the fluid pathway can be selectively established 
or otherwise effected as disclosed below. 
[0084] For example, a female reflux valve 690 can be 
disposed in the third fluid port 682 for selectively estab- 
lishing fluid communication through the port 682 and in- 
to the main fluid passageway 679 in accordance with 
principles disclosed previously. Moreover, a combina- 
tion male reflux valve-check valve 692, 694, which is 
substantially identical to the valve 478, 480 shown in 
Figure 17, can be disposed in the fourth fluid inlet port 
684 of the multiport valve 674. If desired, the male reflux 
valve 692 can be replaced with a female reflux valve 
(not shown) which is substantially identical to the female 
reflux valve 30 shown in Figure 1 . 
[0085] Additionally, fluid communication through the 
fifth inlet port 686 can be permanently blocked if desired 
by bonding a plug 696 within the port 686 by means well 



known in the art. Alternatively, the fifth fluid inlet port 686 
can hold a fluid filter, e.g. a filter 698. As shown, the filter 
698 includes a filter element 700 having a membrane 
702 through which air can pass. The filter 698 also in- 
cludes a plug element 704 which engages filter element 
700 and which holds the filter element 700 within the 
sixth fluid port 686. 

[0086] Now referring to Figure 30, an inline multiport 
valve is shown, generally shown 710. As shown, the 
valve 710 includes an elongated, generally parallelepi- 
ped-shaped valve body 712 that is formed with a fluid 
inlet port 714 and a fluid outlet port 71 6. The fluid inlet 
port 714 is configured as a female Luer fitting and the 
fluid outlet port 716 is configured as a male Luer fitting. 
A generally cylindrical main fluid passageway 71 8 is es- 
tablished through the valve body 71 2 between the ports 
714,716. 

[0087] Additionally, the valve body 71 2 is formed with 
two to six fluid inlet ports. In the embodiment shown in 
Figure 30, the valve body 71 2 includes first through third 
fluid inlet ports 720, 722, 724. One or more reflux valves 
may be positioned in the ports 720, 722, 724 to selec- 
tively establish fluid communication therethrough. More 
particularly, a first male reflux valve 726 is positioned in 
the first port 724, a second male reflux valve 728 is po- 
sitioned in the second port 726, and a third male reflux 
valve 730 is positioned in the third port 724. The first 
male reflux valve 726 can include a check valve 732 
having a deformable disc 734 to establish a reflux-check 
valve like the structure shown in Figure 17. 
[0088] When the inline multiport valve 710 includes 
only three ports, a solid, continuous parallelepiped- 
shaped bottom plate 735 is rf sealed or ultrasonically 
welded to the valve body 712 opposite the first through 
third ports 720, 722, 724. On the other hand, the inline 
multiport valve 710 may include additional ports, in 
which case the bottom plate 735 is replaced with a port 
plate 737 which is formed with fourth through sixth ports 
736, 738, 740. A male reflux valve 742 can be positioned 
in the sixth port 740, a female reflux valve 744 can be 
positioned in the fifth port 738, and a filter 746 which is 
similar to the filter 698 shown in Figure 29 can be posi- 
tioned in the fourth port 736. The fourth port 736 can 
include the mounting bracket, reflux valves, filter, plug, 
and check valve options shown in Figure 29. 
[0089] Figure 31 shows that a male refiux valve, gen- 
erally designated 750, can include a male valve element 
752 and a frusto-conical shaped valve body 754, which 
is formed with a tapered wall 755. It is to be understood 
that the valve body 754 is configured as an adapter fit- 
ting, e.g., a Luer catheter adapter, a 9/32 adapter, or 
3/16 adapter, for interconnecting two IV components 
having inside diameters differing from each other. 
[0090] The valve 750 has a port 756 defined by an 
inner cylindrical wall 758 which is surrounded by an out- 
er cylindrical wall 760. Either of the walls 758, 760 can 
be bonded to an IV component (not shown) by means 
well-known in the art. 
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[0091] Figure 32 shows a valve, generally designated 
762, having a frusto-conical shaped body 764 formed 
with a tapered wall 765 for configuring the valve 762 as 
an enteral feeding adapter. The valve 762 also includes 
a hollow cylindrical valve element 766 having an outer 
wall 766a which tapers toward an inner wall 766b near 
a distal end 766c of the element 766. For purposes of 
the present invention, the valve element 766 includes a 
skirt 766d disposed in the valve body 764 and an en- 
gagement surface 766e that extends beyond the fluid 
passageway established by the valve body 764. Also, 
the valve 762 includes a deformable resilient valve disc 
768, and the valve element 766 can be urged against 
the disc 768 to deform the disc and thereby permit fluid 
communication through the valve 762. 
[0092] The valve 762 has a port 770 defined by an 
inner cylindrical wall 772 which is surrounded by an out- 
er cylindrical wall 774. Either of the walls 772, 774 can 
be bonded to an IV component (not shown) by means 
well-known in the art. 

[0093] While the particular needleless valve for use 
with intravenous infusion components as herein shown 
and described in detail is fully capable of attaining the 
objects stated above, it is to be understood that it is but 
the presently preferred embodiments of the present in- 
vention, and that the scope of the present invention is 
accordingly to be limited by nothing other than the ap- 
pended claims. 



Claims 

1. A medical device that includes at least one female 
reflux valve and at least one other component. 

2. A device according to claim 1 wherein the compo- 
nent is a syringe. 

3. A device according to claim 1 wherein the compo- 
nent is a drip chamber. 

4. A device according to claim 3 wherein the compo- 
nent is a drip chamber and set. 

5. A device according to claim 1 wherein the compo- 
nent includes a container with at least one female 
reflux valve and a port body selected from the group 
consisting of belly button ports, wedge ports, boat 
ports, saddle ports and tubular ports. 

6. A device according to claim 1 wherein the compo- 
nent is selected from the group consisting of filters, 
burette chambers, stopcocks, connector fittings, vi- 
als, and check valves. 

7. A device according to claim 1 wherein the compo- 
nent is a female reflux valve. 



8. A device according to claim 1 wherein the compo- 
nent is a male reflux valve. 

9. A device according to claim 7 or 8 wherein there is 
5 an intermediate structure. 

10. A device according to claim 9 wherein the interme- 
diate structure is selected from the group consisting 
of containers, fluid lines, sets, drip chambers, filters, 

10 burette chambers, stopcocks, multi-port valves, 'y'- 
sites and f-sites. 

11. A device according to Claim 8, or Claim 9 or 10 as 
appended to Claim 8, wherein the male reflux valve 

is comprises: 

an IV component having an opening formed 
therein; 

a valve including a valve body operably en- 
20 gaged with the opening and having a first posi- 

tion, wherein a passageway for fluid communi- 
cation is established through the opening, and 
a second position, wherein fluid communication 
through the opening is not permitted, the valve 
25 including a male valve element having a skirt 

disposed in the valve body and an engagement 
surface extending outwardly beyond the valve 
body for contacting a spikeless/needleless con- 
nector to cause the valve element to recipro- 
30 cate relative to the IV component; 

wherein the valve is biased to the second po- 
sition and is engageable with the spikeless/needle- 
less connector to establish the first position of the 
35 valve. 

12. A device according to Claim 8, or Claim 9 or 10 as 
appended to Claim 8, wherein the male reflux valve 
comprises: 



a hollow body defining a fluid passageway 
therethrough; 

a resilient valve disc positioned in the fluid pas- 
sageway and biased to a closed configuration, 

45 wherein the disc blocks fluid flow through the 

fluid passageway, the disc being movable to an 
open configuration, wherein fluid flow is permit- 
ted through the fluid passageway; and 
a male valve element formed with a skirt and 

50 an engagement surface extending outwardly 

from the fluid passageway for contacting a 
spikeless/needleless connector, wherein the 
spikeless/needleless connector can be ad- 
vanced against the valve element to urge the 

55 valve element against the valve disc and there- 

by move the valve disc to the open configura- 
tion. 
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1 3. A device for holding liquid medicament, comprising: 

an IV component having an opening formed 
therein; 

a valve including a valve body operably en- s 
gaged with the opening and having a first posi- 
tion, wherein a passageway for fluid communi- 
cation is established through the opening, and . 
a second position, wherein fluid communication 
through the opening is not permitted, the valve 10 
including a male valve element having a skirt 
disposed in the valve body and an engagement 
surface extending outwardly beyond the valve 
body for contacting a spikeless/needleless con- 
nector to cause the valve element to recipro- *5 
cate relative to the IV component; 

wherein the valve is biased to the second po- 
sition and is engageable with the spikeless/needle- 
less connector to establish the first position of the 20 
valve. 



a retainer element positioned in the valve body 
on the opposite side of the disc from the support 
element, to hold the center of the disc against 
the support element; 

at least one protrusion or groove formed on the 
body for contacting the valve disc in the open 
configuration. 

17. The valve of Claim 16, further comprising a tamper 
evident cap engaged with the valve. 



14. The device of Claim 11 or 13, wherein the IV com- 
ponent is a component selected from the group of 
components consisting of: IV containers, bags, sy- 25 
ringes, spikes, fluid lines, drip chambers, filters, Bu- 
rette chambers, stopcocks, multiport valves, and 
connector fittings. 

15. A valve, comprising: 30 



a hollow body defining a fluid passageway 
therethrough; 

a resilient valve disc positioned in the fluid pas- 
sageway and biased to a closed configuration, 
wherein the disc blocks fluid flow through the 
fluid passageway, the disc being movable to an 
open configuration, wherein fluid flow is permit- 
ted through the fluid passageway; and 
a male valve element formed with a skirt and 
an engagement surface extending outwardly 
from the fluid passageway for contacting a 
spikeless/needleless connector, wherein the 
spikeless/needleless connector can be ad- 
vanced against the valve element to urge the 
valve element against the valve disc and there- 
by move the valve disc to the open configura- 
tion 



35 



40 



45 



16. The valve of Claim 12 or 15, wherein an engage- 
ment portion of the valve body is configured as a 
male luer fitting, and the valve element is recipro- 
catingly disposed in the engagement portion, and 
the valve further comprises: 

a support element positioned on the valve body 
on the side of the valve disc opposite the valve 
element; 
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FIG. 20. 

FIG. 14. 




FIG. 18. FIG. 19. FIG. 21. 
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